The duration of signaling through CD40 directs biological ability of dendritic cells to induce antitumor immunity.
Although it has been demonstrated that the functions of dendritic cells (DCs), including Ag capture, Ag presentation, and migratory activity, change dynamically with their maturation, the most appropriate conditioning of DCs for anticancer immunotherapy is still unclear. The help signal is one of the most potent stimuli for DC maturation and is provided by the interaction of CD40 expressed on DCs with CD40 ligand on CD4(+) T cells. To elucidate the appropriate conditioning of DCs for anticancer immunotherapy, we examined the biological activity of DCs stimulated with immobilized anti-CD40 Ab. DCs stimulated for 3 h (3h-DCs) still showed an immature phenotype, but exhibited augmented migration toward secondary lymphoid tissues. Subcutaneous injection of 3h-DCs facilitated priming of T cells, which could mediate potent antitumor therapeutic efficacy, in draining lymph nodes and successfully induced protective immunity. In contrast, 24h-DCs showed a mature phenotype with good Ag presentation ability to induce cell killing by adoptively transferred CD8(+) T cells when injected at tumor sites; however, they showed no migratory activity and were unable to induce protective immunity when injected s.c. This is the first report that functionally distinct DCs, either for the priming phase or for the effector phase, could be obtained by conditioning with CD40 stimulation and that the duration of stimulation determines the biological outcome. The usage of DCs conditioned for the priming phase might provide significant advantages in anticancer immunotherapy.